The research examined the impact of abattoir wastes on Groundwater quality in the FCT, Abuja-Nigeria, with Gwagwalada satellite town as a case study. Water samples were collected from three points including wells and boreholes in the study area. The water samples were tested for selected physical, chemical and biological parameters such as Total Dissolved Solid, Total Suspended Solid, Biological oxygen demanded, pH, nitrate, turbidity and total coliform. The laboratory analyses were carried out using standard analytical methods and procedures for water quality analysis. The results shows that ground water near slaughter houses poses environmental and health risk to the users if not treated as the parameters examined shows the lowering of the water quality and making the groundwater unhealthy for drinking and other uses. The study recommends creating awareness and treating of underground water in slaughter areas before use.
improper disposal of effluent from slaughterhouse could lead to transmission of the pathogen to humans and cause diseases such as bacillus salmonella infection, brucellosis, and helminths disease and infection. It is reported that in developed countries an estimated 80 percent of all diseases and over one-third of death are caused by consuming contaminated water (UNESCO, 2006) .
The abattoir in Gwagwalada and many others in Nigeria has been facing poor management and this carelessness has led to the loss of lives of the people who live in the abattoir vicinity and to all who consume the meats from these abattoirs (Magaji, 2009) . The poor state of the Gwagwalada abattoir and the resultant risk of consuming unwholesome meat and polluted groundwater has become an issue of public health in Gwagwalada. It is as a result of this foregoing that this study is investigating the assessment of the effects of abattoir effluence on groundwater quality in Gwagwalada Abuja.
RESEARCH AIM AND OBJECTIVES
The aim of this research is to assess the Impact of abattoir effluents on the groundwater quality in Gwagwalada. The study pursued the following objectives;  Identify the different types of waste generated from the abattoir and the disposal method employed.  Identify the biological, physical and chemical concentration of groundwater within and around the abattoir. 
Compare the concentration of the groundwater with the World Health Organization (WHO) standard for drinking water.  Determine the possible impact of any pollutant found in the water on human health, animal and the environment.
THE STUDY AREA
The study area is Gwagwalada town. Gwagwalada town is one of the largest satellite towns and the third largest urban center in the Federal Capital Territory (NPC, 1991) . It is one of the most densely populated areas in the federal capital territory (FCT) and the headquarters of one of the oldest councils in the Federal Capital Territory, Abuja (Ejaro, 2013) . Nigeria new Federal Capital Territory was established in 1991, all federal establishments were meant to relocate their corporate headquarters to Abuja. The city witnessed a tremendous influx of civil servants and the organized private sector bringing about an explosion of the population into and around the federal capital city (FCC). As a result, Gwagwalada also witnessed remarkable expansion and increased land conversion rate leading to temperature increase over time. The gradual loss of vegetal cover for construction and subsequent buildings and urbanization generally led to a temperature increase in Gwagwalada town with time (Ejaro, 2013) . Gwagwalada town is located about 55 kilometers away from the Federal Capital City (FCC) within the Federal Capital Territory. It lies between latitude 08 0 55'N and 09 0 00'N and longitude 07 0 00'E and 07 0 05E (Balogun, 2001) . Gwagwalada township region has a total land mass of about 6,500 hectares. Gwagwalada town consists of the older traditional and new planned sections. The old is the pre-1976 section, while the latter results from the development of the Federal Capital Development Authority in accordance with its planned role in the spatial development of the Federal Capital Territory (FCT). Its two parts internal structure is quite similar to the pre-colonial urban centers in western and northern parts of Nigeria (Balogun, 2001) . The urban or planned areas are places in Gwagwalada, where the development of the town is intended to spread out from hence acting as growth pole of Gwagwalada town such places are phase1,2, and 3, (FCDA, 2000) . 2002 ). The types and relative concentrations of the chemical constituents in ground water provide information on the evolution of ground waters, age (residence time), and solubility, rates of movement, flow history and sources of recharge. Older ground waters, for example, are generally more mineralized than younger ground waters (Bello, 2009) . Fresher ground waters are normally associated with recharge areas whereas ground waters in discharge areas are more mineralized. Groundwaters can be classified according to the most dominant percentage of cations and anions being present based on concentrations in equivalents per million [epm] (e.g. calcium-magnesium bicarbonate type) (Foster, 2005) .
Mineral Constituents
The greater part of the soluble constituents in groundwater comes from soluble minerals in soils and sedimentary rocks. The more common soluble constituents include calcium, sodium, bicarbonate and sulphate ions (Kelvin, 2000) . Another common constituent is chloride ion derived from intruded sea water, connate water, evapotranspiration concentrating salts, and sewage wastes for example. Nitrate can be a natural constituent but high concentrations often suggest often cause pollution (WHO, 2004) 
Quality Characteristics
The measure of Total Dissolved Solids (TDS) is a good indicator of the mineralized character of the water. Groundwater having less than 500 mg/L of total dissolved solids is generally satisfactory for domestic and industrial use while groundwater having greater than 1000 mg/L of total dissolved solids is generally unsatisfactory for these uses. High total dissolved solids are often indicative of other characteristics such as hardness (Okecha, 2000) . Other properties that are especially useful in determining groundwater character are hardness, specific conductance and pH these constituents can be determined by simple procedures using field equipment (Dikka, 2011) . In order to more precisely identify and measure the quality characteristics of groundwater, chemical, physical and biological analysis are usually required. Chemical analysis requires the laboratory determination of the concentrations of common ions found in groundwater and is commonly reported in units of milligrams per liter (mg/L) (Longe, 2008) . Concentrations may also be expressed as equivalents per million (epm) which is the moles of solute multiplied by the valence of the solute species in 10,000,000 g of water. Properties of groundwater often evaluated in a physical analysis include temperature, turbidity, odour, taste, and colour (Abattoir, 1988) . The biological analysis includes a coliform bacteria test which indicates the sanitary quality of the water for human consumption. Additional parameters may be tested if a more detailed analysis is requested or where known or suspected sources of pollution exist. Some substances even in small concentrations can be troublesome (Ogboru, 2001) . For example, iron concentrations of 1 to 5 mg/L in groundwater are common throughout British Columbia and can cause staining to plumbing fixtures and laundry, encrust well screens and clog pipes. Manganese in small concentrations can also cause staining and is even more objectionable as stains are harder to remove than those caused by iron (Okecha, 2000) .
Chloride contamination is possible in wells located near the sea where pumping of these wells can move seawater into the freshwater aquifer making water not portable. Groundwater containing dissolved hydrogen sulphide gas is another common problem which imparts a characteristic "rotten egg" odour and taste to the water (Magaji, 2009) . Hydrogen sulphide will combine with other impurities in the water to form iron sulphide (black water), calcium sulphide, and sodium sulphide. While TDS, specific conductance, hardness, and pH are good indicators of the character of groundwater, tritium (3H) and carbon 14 (14C) which are radioactive isotopes are good indicators of the age of groundwater. Between 1952 and 1962 large scale atmospheric testing of thermonuclear bombs were carried out and atmospheric contamination occurred. It is therefore apparent that groundwater from a location in the northern hemisphere, containing tritium at levels of hundreds or thousands of TU (tritium units), entered the groundwater zone after 1953 (Magaji, 2009 ). If the water has less than 5-10 TU it must have entered the groundwater zone prior to 1953. Two non-radioactive isotopes which occur in water are oxygen 18 (180) and deuterium (2H) and serve mainly as indicators of groundwater source areas and as evaporation indicators in surface water bodies (Osinbanjo, 2007) .
Groundwater Pollution
Groundwater pollution (also called groundwater contamination) occurs when pollutants (effluents) are released to the ground and make their way down into groundwater. It can also occur naturally due to the presence of a minor and unwanted constituent, contaminant or impurity in the groundwater, in which in some cases it is more likely referred to as contamination rather than pollution. The pollutant creates a contaminant plume within an aquifer (Bello, 2009 ). Movement of water and dispersion within the aquifer spreads the pollutant over a wider area. Its advancing boundary, often called a plume edge, can intersect with groundwater wells into surface water such as seeps and spring, making the water supplies unsafe for humans and wildlife. The movement of the plume, called a plume front, may be analyzed through a hydrological transport model or groundwater models. Analysis of groundwater pollution may focus on soil characteristics and site geology, hydrogeology, hydrology, and the nature of the contaminants (Kelvin, 2000) .
Pollution can occur from on-site sanitation systems, landfills, effluent from wastewater treatment plants, leaking sewers, petrol stations or from over application of fertilizers in agriculture. Pollution (or contamination) can also occur from naturally occurring contaminants, such as fluoride. Using polluted groundwater causes hazards to public health through poisoning or the spread of disease (Longe, 2008) . Different mechanisms have an influence on the transport of pollutants, e.g. diffusion, absorption, precipitation, decay, in the groundwater. The interaction of groundwater contamination with surface waters is analyzed by use of hydrology transport models (Tebutt, 1983) .
Types of Groundwater Pollutants
Contaminants found in groundwater cover a broad range of physical, inorganic chemical, organic chemical, bacteriological, and radioactive parameters. Principally, many of the same pollutants that play a role in surface water pollution may also be found in polluted groundwater, although their respective importance may differ (USEPA, 1980).
Pathogen
Waterborne diseases can be spread via a groundwater well which is contaminated with faecal pathogens from pit latrines Pathogens contained in human or animal faeces can lead to groundwater pollution when they are given the opportunity to reach the groundwater, making it unsafe for drinking of the four pathogen types that are present in faeces (bacteria, viruses, protozoa, and helminths or helminth eggs), the first three can be commonly found in polluted groundwater, whereas the relatively large helminth eggs are usually filtered out by the soil matrix (UNESCO, 2006) . Groundwater that is contaminated with pathogens can lead to fatal focal-oral transmission of diseases (e.g. cholera, diarrhoea). If the local hydrogeological conditions (which can vary within a space of a few square kilometres) are ignored, pit latrines can cause significant public health risks via contaminated groundwater (Robert, 2005) .
Nitrate
In addition to the issue of pathogens, there is also the issue of nitrate pollution in groundwater from pit latrines, which has led to numerous cases of "blue baby syndromes" in children, notably in rural countries such as Romania and Bulgaria. Nitrate levels above 10 mg/L (10 ppm) in groundwater can cause "blue baby syndrome" (acquired methemoglobinemia) (Maduka, 2005) . Nitrate can also enter the groundwater via excessive use of fertilizers, including manure. This is because only a fraction of the nitrogen-based fertilizers is converted to produce and other plant matter. The remainder accumulates in the soil or lost as run-off. High application rates of nitrogen-containing fertilizers combined with the high water-solubility of nitrate leads to increased runoff into surface water as well as leaching into groundwater, thereby causing groundwater pollution (Magaji, 2009 ). The excessive use of nitrogen-containing fertilizers (be they synthetic or natural) is particularly damaging, as much of the nitrogen that is not taken up by plants is transformed into nitrate which is easily leached. The nutrients, especially nitrates, in fertilizers can cause problems for natural habitats and for human health if they are washed off soil into watercourses or leached through soil into groundwater (Magaji, 2009 ).
Volatile organic compounds
Volatile organic compounds (VOCs) are a dangerous contaminant of groundwater. They are generally introduced to the environment through careless industrial practices. Many of these compounds were not known to be harmful until the late 1960s and it was some time before regular testing of groundwater identified these substances in drinking water sources (Magaji, 2009) .
Sources of Waste in Red Meat Abattoir
The different sources of waste in red meat abattoir could be categorised as animal pens, bleeding, carcass processing, Offal and by-product processes and processing. A cow brought for slaughtering produced 67.8kg of waste in form of dung, blood, horn and hoof (Meadows, 1995) . The disposal of waste product is a problem that has always dominated by slaughter sector and average 45 per cent of each live animal 53 per cent of each sheep and 3.4 per cent of each pig consist of non-meat substance (Robert 2005) . The characteristics of abattoir waste and effluents vary from day to day depending on the number, type of stock being processed and this waste could be highly organic with relative high level of suspend solid liquid and gas.
Types of Abattoir Waste
Abattoir waste can commonly be classified into three namely solid waste, liquid waste and gaseous waste.  Solid waste The processing of meat material is the beginning of the solid waste generation. Solid waste is classified as garbage and rubbish. Garbage is putrefied waste from food processing industries while rubbish is a nonperishable waste that is either combustible or non-combustible such as paper, carton, and wood. Abattoir solid wastes are made of carcasses, bones, scraps of inedible tissue, horns, hooves, feather (American Public Health Association (APHA) 1995.)These solid wastes can as well contaminate the groundwater (Meadows 1995) . This leach consists largely of solid microbial organisms and in some situations, chemicals and shallow wells more dangerously polluted (Meadows 1995) .  Liquid waste Abattoir liquid waste usually composed of dissolved solids, blood; gut content, urine and fat, waste water, the waste still consist of fat/oil. The meat processing industries generate large quantities of effluents rich in organic compounds and nutrient and also require the tools available to manage waste water effectively. Waste water may be defined as the combination of liquid or waste water removed from residuals, institutions, commercial and industrial centers (Chukwu, 2008) .  Gaseous waste Gaseous waste includes mal-odorous gases which results from putrefaction of carcass, decomposition of organic materials, and the smoke from burning of hides of these animals lead to the pollution of the atmosphere as well. If untreated waste water is allowed to accumulate, the decomposition of organic materials it contains can lead to the production of large quantities of mal-odorous gases. Sometimes great and uncontrollable odour comes from the heap of animal dungs in the abattoir; odour can as well come from the decay and decomposition of some of these effluents in the abattoir. Greenhouse gas emission and pollution are two serious environmental side effects of abattoirs, abattoir effluents adversely impacts human health, agriculture, potable water and ecology of aquatic species, this has become a major problem for many urban communities in Nigeria.
Methods of Disposal and treatment of Abattoir wastes
Waste disposal is a major issue for abattoir projects. There are two main component of waste disposal, including, one for the solid materials and one for liquids. The constraints relating to both have become more significant in recent times due to issue such as BSE (Bovine Spongiform Encephalopathy, also known as mad cow disease), water pollution, landfill restrictions and rendering industry charges (BCFPA, 2005) .The British Colombia Food Processors Association (BCFPA) 2005 has identified the following as methods that can be employed in the disposal of abattoir wastes.  Composting This is the controlled biological decomposition of organic solid waste under aerobic conditions that result in humus-like compost or compost-like material. Compost therefore can be said to be the aerobically decomposed remnant of organic matter. The standard method for condemned meat composting is done by bedding the meat on a layer of carbonaceous material and then covering it with chicken manure in alternate layers in a bin and covered with a layer of compost which acts as an insulator and smell inhibitor. The compost is turned every six weeks and the process usually takes around 6-12 weeks to completely breakdown the meat and renders it to compost-like product (BCFPA, 2005) .  Incineration This is the controlled burning of abattoir solid waste at over1000 0 c for several hours. The aim of doing this is to sterilize and reduce the quantity of waste. This method however requires substantial capital and operating costs (BCFPA, 2005) .  Burial This method is used for dead stock and other meat production waste by producers, abattoirs and dead stock collectors. The requirement for burial is that the dead stock or condemned meat must be covered with at least 2 feet of earth (BCFPA, 2005) .  Rendering This is a process which is applied to materials derived from slaughters, packing, processing, food preparation and dead stock, involving cooking, removing the moisture and separating the materials into sterile animal protein meal and fat products such as tallow, meat and bone meal (MBM), meat meal, blood and feather meal. The muscle, fat, bones and other animal tissues are changed into a protein substance which looks like sand or soil-a much safer, more easily stored and less objectionable form. Unlike raw waste materials, the products derived from rending can be stored for a long period of time. The temperature and length of the rendering process kill or initiates traditional disease-causing organisms. Rendering thus recycles what would otherwise have been substantial amounts of waste. The rendering plant products can be used as animal feed additives; they are also used in oil lamps, candles and in the manufacture of soap and biofuels (BCFPA, 2005) . These methods, however, have their merits and demerits. -It is costly unless cost is covered by income form products -It requires the collection and storage of wastes.
Incineration
-Destroy most pathogens ( sterilize the waste) -At high temperature (1000 0 C ) inactivates prions -Significantly reduces volume -Some of the heat created can be recycled.
-If not done properly may pollute the air.
-The equipment, operation, and maintenance of incinerators are expensive -The ash to be disposed of after the incineration process -The nutrients are wasted.
Source: The Animal By-product Regulation, 2003.
Effects of Abattoir Effluents on Water Quality
It has been reported that waste can affect water, land or air quantities; if proper practices of management are not followed (Ogboru, 2001) . Animal waste can be valuable for crops but can cause water quality impairment. It also contains organic solid, trace heavy metals, salts, bacteria, viruses, other micro-organism, and sediment. The waste from animals can also be washed into the stream if unprotected and reduces oxygen; thereby endangering aquatic life. Amole (2008) also reported that improper animal waste disposal can lead to animal disease being transmitted to human through contact with animal faeces. Magaji (2009) reported that abattoir effluent reaching streams contributed a significant level of nitrogen, phosphorous and oxygen demand and other nutrient resulting in steam pollution. Chukwu (2008) attributed excessive nitrate in Minna ground waters to concentrated livestock manure usage. The wells in the meat processing area sometimes result in being polluted. Wells in the vicinity of abattoir which serves as a source of water to abattoir constitute a high risk for the butchers and users of the wells (Magaji, 2009 ). Medical experts reported in 2011 that abattoir activities cause diseases, which include; pneumonia, diarrhea, Typhoid fever, Asthma, Wool Sorter disease, respiratory and chest disease. E. coli infection source was reported to be undercooked beef which has been contaminated; often in an abattoir with faces containing the bacterium. These diseases can spread from the abattoir to the neighborhood via vectors animals. However, a growing population with an increase in demand for meat has resulted in increased abattoir related pollution and has attracted intervention in many developed countries (Magaji, 2009 ). There is a high level of awareness on pollution from animals and over the years several measures have been put in place to protect the public health and the environment. According to Adelegan (2002) , the European Commission introduced a pan -European fresh meat directives signed to standardize structures in the United Kingdom. On the contrary, little intervention or response had been made in the developing nations. The pollution load on a water body from abattoir effluent can be quiet high. For example, studies done in Canada and Nigeria showed very high contaminant level in abattoir effluent (Magaji, 2009 ). Most of these are known to be hazardous to human beings and aquatic life. Likewise, improper disposal of effluent from slaughterhouse could lead to the transmission of pathogens to humans and cause disease such as Bacillus, salmonella infection, Brucellosis, and helminths disease and infections (Okecha, 2000) . Philip, 2004 reported that in developed countries an estimated 80% of all diseases and over one-third of deaths are caused by consuming contaminated water. This work is to investigate the bacteriological, physiochemical characteristics and various toxic elements of Abattoir waste, as affected underground water sources in the surrounding houses near the abattoir (Magaji, 2009 Vol.9, No.4, 2019 
MATERIALS AND METHODS
The study adopts a combination of qualitative and quantitative methodology, including laboratory testing and sample analyses gotten from field. Water quality depends on the Bio-physicochemical composition of the water.The data was collected from both primary and secondary sources, but most of the information was obtained from the primary source. The primary source of data includes reconnaissance survey, field observation and the water sample analysis that was carried out in a standard laboratory.The secondary source of data includes the vital information that where got from urban planning, journals, seminar paper, textbooks and the internet.
Methods of Data Collection
A total of three sampling points were selected, two from the abattoir and one outside the abattoir and they are described as follows; (a) Well 9.76m away from the abattoir effluent dump well (b) Borehole 16.80m from the abattoir effluent dump well (c) Control site 40m away from the abattoir.
Reconnaissance Survey and Field Observation
Reconnaissance survey was carried out to familiarize the researcher with the various environmental characteristics of the study area. During this process, some vital information were obtained and this formed a foundational knowledge that helped to enhance the planning and costing as well as preparation of materials needed for the study. This was also done to get information regarding the kinds of animals kept and slaughtered in the abattoir, get a comprehensive knowledge on how the animals are being slaughtered, also know the existing waste management practices and source of water in the abattoir.
Water Sample Collection
Water samples were collected with three containers; one from the well in the abattoir, another from the borehole in the abattoir and the last one was collected from a well forty metres away from the abattoir so as to ascertain if the abattoir effluents contaminates the groundwater or not, the containers were properly washed before going to the sampling point and each container was finally washed with the water from the wells and borehole in the sampling point. The water samples were collected between 6:00am and 6:30 when the water had settled; the water samples was collected before the arrival of anyone in the sampling point because continuous fetching of water from the wells and the borehole can cause the water to change colour and become muddy. After collecting the water samples, the containers were covered and labelled as ''well'', ''borehole'' and ''control''. They were stored coolers and then transported to the laboratories for analysis.
Laboratory Analysis of Water Samples
The laboratory analysis of the water samples were carried out at the Kaduna State Water Board in Barnawa, Kaduna state. The water samples were tested for selected physical, chemical and biological parameters such as Total Dissolved Solids, Total Suspended Solid, Biological Oxygen Demanded, pH, nitrate, turbidity and total coliform. The laboratory analyses were carried out using standard analytical methods and procedures for water quality analysis.
Methods of Data Analysis
The data that were collected from the laboratory analysis of the water samples were further analysed using different statistical tools. These include mean and standard deviation. The Analysis of variance was also used to determine the variation in the concentration of the parameters of water samples collected from well, borehole and control sites. The use of ANOVA tests the hypothesis which was earlier stated. The results obtained were presented in tables and graphs.
Variation in the Concentration of Parameters in Ground Water Samples
Below is a table showing the result of the analysis of the variation in the concentration of parameters of groundwater samples. The Total Dissolved Solid The Total Dissolved Solid concentration is the sum of cations and anions in the water. Therefore, the Total Dissolved Solid test provides a qualitative measure of the number of dissolved ions in the water. The analysis carried out on these water test shows that the concentration of the Total Dissolved Solids in the well is higher than that of the borehole and the control site but the borehole concentration is also higher than the control site.  Total Suspended Solid Total Suspended Solids is solid materials including organic materials and inorganic materials that are suspended in water. These materials include silt, plankton, and industrial wastes. The above result has shown that all the samples have some contentment of suspended solids in them but it is higher in the well followed by the borehole and then the control site.  Biological Oxygen Demanded Biological Oxygen Demand is a measurement of the amount of dissolved oxygen that is used aerobic microorganisms when decomposing organic matter in water. The biological oxygen demand is higher in the well than the borehole and the control site, but the result shows that the borehole and the control site have the same amount of biological oxygen demanded.  pH The pH means the potential of hydrogen and it is a numeric scale used to specify the acidity or alkalinity of water-soluble substances. A pH value is numbered 1 -14, with 7 as the neutral point, values below 7 indicates acidity which increases as the number decreases, 1 being the most acidic. Values above 7 indicate alkalinity which increases as the number increases, 14 being the most alkaline. The result shows that the pH of the three water sample has some percentage of acidity in them but the well is higher than the borehole and the control site.  Nitrate Nitrate is a polyatomic ion and it is a problem as a contaminant in drinking water (primarily from wells and boreholes) due to its harmful biological effects. High concentrations of nitrate can cause methemoglobinemia and have been cited as a risk factor in developing gastric intestinal cancer. The result of this analysis shows that the well has the highest concentration of nitrate followed by the borehole then the control site; this has shown that the well water is not good for drinking.  Turbidity Turbidity is the cloudiness or haziness of a fluid caused by large numbers of particles that are generally invisible to the naked eyes. The measurement of turbidity is a key test of water quality. In open water like wells streams and rivers, it is caused by the growth of phytoplankton and human activities that disturbs the land such as mining, construction, and agricultural activities can lead to high sediment levels entering water bodies during rainy season due to runoff. The result shows that the effects of turbidity were high in the well because it is opened water, little in the borehole and was not found in the control site.  Total coliform Coliforms are a broad class of bacteria found in our environment (land and water) including the faces of a man and other warm-blooded animals. The presence of coliform bacteria in drinking water may indicate a possible presence of harmful, harmful disease-causing organism. Drinking water must be free of disease-causing organisms called pathogens. The result shows that the amount of bacteria in the well is greater than borehole and the control site, this means that the well has a high amount of bacteria than the borehole and the control site.
Variation in Concentration of the Parameters between the Well Water and WHO Standard. 
Total dissolved solids The total Dissolved Solids in the well water is not at variance with the World Health Organization standard for drinking water quality because the WHO standard ranges from 0mg/l -1000mg/l and the result got from the analysis of the well water shows that the Total Dissolved Solids in the well water is 84.73mg/l.

Total suspended solids The result obtained from the analysis shows that the total suspended solids in the well water is 8.00mg/l while the World Health Organization standard for drinking water quality was not stated. 
Biological oxygen demanded The result obtained from the analysis shows that the Biological Oxygen Demanded in the well water was in line with the world health organization standard for drinking water quality since the well water is 7.08mg/l while the WHO is 10mg/l.  pH The pH of the well water is 5.50 and the WHO standard ranges from 5.00 to 8.00. This means that the pH for the well water is in line with the world health organization standard for drinking water quality.  Nitrate The percentage of nitrate in the well water is at variance with the WHO standard because the world health organization standard for drinking water quality ranges from 0mg/l -10mg/l but the nitrate in the well water is 22.78mg/l  Turbidity The result obtained from the analysis shows that the content of turbidity found in the well water is 18.10 NTU, while the world health organization standard for drinking water quality was not stated.  Total coliform The total coliform for the world health organization standard ranges from 0 cfu/ml to 10 cfu/ml while the one found in the well water is 63.62cfu/ml. this means that the coliform in the well water is at variance with the WHO standard.
Variation in Concentration of the Parameters between the borehole water and WHO standard for drinking water quality. 
Total dissolved solids The Total Dissolved Solids in the borehole water is not at variance with the world health organization standard for drinking water quality because the WHO standard ranges from 0mg/l -1000mg/l and the result got from the analysis of the borehole water shows that the Total Dissolved Solids in the well water is 54.15mg/l.  Total suspended solids The result obtained from the analysis shows that the Total Suspended Solids in the borehole water is 0.81mg/l while the World Health Organization standard for drinking water quality was not stated. 
Biological oxygen demanded The result obtained from the analysis shows that the Biological Oxygen Demanded in the borehole water was in line with the World Health Organization standard for drinking water quality since the borehole water is 0.90mg/l while the WHO ranges from 0mg/l to 10mg/l.  pH The pH of the borehole water is 6.70 and the WHO standard for drinking water ranges from 5.00 to 8.00. this means that the pH for the well water is in line with the World Health Organization standard for drinking water quality.  Nitrate The percentage of nitrate in the borehole water is at variance with the WHO standard because the World Health Organization standard for drinking water quality ranges from 0mg/l -10mg/l but the nitrate in the borehole water is 1.06mg/l  Turbidity The result obtained from the analysis shows that the content of turbidity found in the borehole water is 3.69 NTU, while the World Health Organization standard for drinking water quality was not stated.  Total coliform The total coliform for the World Health Organization standard ranges from 0 cfu/ml to 10 cfu/ml while the one found in the borehole water is 27.43cfu/ml. This means that the coliform in the borehole water is at variance with the WHO standard 
Hypothesis Verification
The result of the statistical analysis using ANOVA above shows that there is no significant difference for all the parameters except for Suspended Solid, turbidity that was not mentioned and total coliform that was at variance with the WHO standard. This difference could be attributed to the abattoir effluents leachates to the groundwater. Ho: There is no significant variation in the concentration of the parameters between the well water sample, the borehole samples and the World Health Organization standard for drinking water. Hi: There is significant variation in the concentration of the parameters between the well water sample, the borehole samples and the World Health Organization standard for drinking water. The null hypothesis is rejected since the calculated value is greater than the table value and it has been observed that in table 2 the result of the analysis is at variance with the World Health Organisation standard for drinking water quality. Some are below the standard while some are above the standard.
The implication of the result compared with other standards
The maximum permissible limit and possible health implications of the parameters, referring to the tables above and other allowable limits of FEPA, FAO, and WHO, we will examine the parameters from our findings, variation from these standards and their implication. Total dissolved solid and suspended solid The result obtained close to FEPA (1991) limits of 200Mgl -1 and far below WHO tolerance limit of 500Mgl -1 . Suspended solid exceed allowable limit of FEPA which is 30Mgl -1 . This is likely related to the presence of organic matter and mainly the fact that abattoir does not treat its waste at all. This indicates a high potential to cause gross organic pollution. Biochemical Oxygen demand This shows the measure of pollution present in the water obtained by measuring the amount of oxygen absorbed from the water by micro-organisms present in it. Results obtained are within allowable limits of 40Mgl -1 for FEPA and 20Mgl -1 for FAO for water used for agricultural purposes. The values are at variance with WHO (2004) permissible limits of 0.30Mgl -1 for drinking water which implies that is very dangerous to drink untreated water.
Nitrate
The result of all the analysis is on the high side above FEPA and WHO limit of 10Mgl -1 . Excess nitrate in water could lead to cyanosis and asphyxia (a blue baby syndrome in infants under three months). Excess nitrate in water use for irrigation causes lodging of plants, delay in ripening and increases the susceptibility of plants to pests and diseases, it can also lead to less yield if applied on soil Turbidity The turbidity values are far above WHO (2004) and FEPA limit of 5FTU and 10 FTU respectively. The result of the abattoir effluents shows that it has great potentials to be deleterious. Total Coliform This is also above the WHO of 0 Mgl -1 with health possible implication of urinary tract infection, bacteremia, meningitis, diarrhea (one of the main of morbidity and mortality among children) and acute renal failure.
SUMMARY AND CONCLUSION
The research revealed that groundwater poses an environmental risk and health risk to the users if not treated as the parameters examined shows the lowering of the water quality and making the groundwater unhealthy for drinking and other uses. The study also shows that there is no treatment plant for the abattoir effluents. The regulations for abattoir sanitation are not enforced and the people who live around the abattoir are not aware of Vol.9, No.4, 2019 the grave implication of abattoir effluents on groundwater which the evidence was shown in the research work as the result were at variance with the World Health Organisation standard.
RECOMMENDATIONS
The following recommendations were provided for the study; i. For the fact that there is always precipitation, the abattoir effluent leaches downward, so the groundwater capacity to assimilate pollution will be very high. There should be an urgent need for the enforcement of the regulation for abattoir sanitation in Gwagwalada. ii. There should be regular check-in other to monitor the quality of the groundwater in the study area to minimize health risk as well as the environmental risk in Gwagwalada iii. There should be an urgent need for a treatment plant for the abattoir effluents and other abattoir waste. iv. There is a need for a clearly established and coordinated policy framework to tackle the liquid waste from the abattoir and water pollution in Gwagwalada. v. From the findings of the research work, it is much better to sink boreholes instead of wells in Gwagwalada. vi. The people who leave around the study area should at least make use of chlorine for the treatment of water before use to reduce the health risk. vii. This study did not exhaust the list of the parameters that could impair groundwater such ones can also be investigated.
viii.
Further research work should be done on the Assessment of the effects of abattoir effluents on the surface water quality and on crop quality within the study area. The extent to which the groundwater has affected the users could be studied as well.
Acknowledgment
The authors wish to acknowledge the Staff and medical personnel working in Gwagwalada abattoir for granting permission during data collection as well as everyone who contributed to this research.
